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Effect of Butter Temperature on the Constituent Protein in
Egg Foam for Baking Sponge Cakes
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The effect of the temperature of butter on the characteristics of proteins derived from egg foam
were studied by using SDS-polyacrylamide gel electrophoresis (SDS-PAGE). Three kinds of foam of egg
yolk (40 g of egg yolk and 52.8 g of distilled water), of egg white (60 g of egg white and 204 g of
distilled water), and of egg-yolk and -white mixtures (40 g of egg yolk and 60 g of egg white) were
prepared. Each sample contained 15 g of butter, the temperature of the added butter being 40 or 98°C.
After each foam had been centrifuged, the coagulum was obtained from the upper or lower layer.
SDS-PAGE results showed that each coagulum contained high-molecular-weight proteins linked by
disulfide bridges. When butter was added at 987, the foam from the yolk and egg mixture contained
large amounts of low-density lipoprotein (LDL) and high-density lipoprotein (HDL) from the egg yolk
with a very good emulsifying property, and also contained conalbumin and ovalbumin from the egg
white with a very good foaming property in the coagulum from the lower layer. Air cells in this foam
may have subsequently been strengthened to make the foam stable, and swelling of the sponge cake
would consequently be accelerated.
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Fig. 1. Preparation of the egg foam samples

*KM-201 Electric mixer: No. 2 (209 rpm), No. 3 (302 rpm),
No. 5 (489 rpm). **MK-H2 Hand mixer: No. 2 (800 rpm),
No. 3 (950 rpm).
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Fig. 2. Fractionation of the egg foam samples

KNy =z b 7 Uy ED0.8%ETNB 00,
AR TIREBEICHAB L2137 — 1200 T HMET L.
R BEIERY & FERS, INBKD S 2 BT BN
Y —RINREOEEN LB L L2570, HBIIL
WoFEL & B Z: L 7oA EER AR IS D W T b [FERLC
Batx B I ooz, MERAEHI BT HREKDOHEIIR
BRNB L OCERNOEAT, £40.173£0.039 &
0.131£0.018 TH o7z, LZBARHTIX, TXTHOH
WORES (8) WELLOINEHIZEDDLNY —
GHE (%) (IRHERINEHEKETI.1~10.3%, R
{BIAT13.0~15.7% L XK T—ETlE 2w, L
LAY TOFHERIZBWT, IRH6DNY — B
HATIABHOWEKLERIF CEINEZRT I L%
HRREATH L. SHIIKRIKRTIE, FIER" & ORFHRME
PRHTAZIERHIME L TWD D, H—ERETO
AR A BIRL, SR ELBEEFICL )V —%
b4 52 TEEFROHE—bLEB I v, HEEKNE
B R Y LB b L L7

3) KO HE

(RO E X, Fig. 2 12773 & 9 12 Kitabatake and
Doi’ DHEIHELTB I ko7, T4abb, Fig.1o
HEZ X DG N7k 200 ml %2 # M ERHICEA
L, 1Es@sE (25+2C) CTHRELZ. 1 RBRE
%, BAEIOSTHL T HHARTHHRO L L1
Zhud, iRV BVWTHIE LR ERELF—D b
DTHAH, EH5IZFIHhHEKBEKI0E FHFML
2,500X g "C 20 73 PO BE L, T8 % SRS I BR

(528)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

AR T —F OB B DINAKBER S X7 BISB LTS —RIMREO

1 23 4 5
Fig. 3. Effect of butter temperature on the SDS
pattern of the melted butter.

1, marker; 2, butter heated at 40°C (5 ul); 3, butter heated
at 98C (bul); 4, butter heated at 40°C (10 x1); 5, butter
heated at 98°C (10ul). Values .in parentheses show the
sample amounts injected for SDS. Markers: I, 204000; 1I,
121000; I, 78000; IV, 39500; V, 30700.
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Fig. 4. Effect of butter temperature on the SDS pattern of the residual liquid obtained from egg foam with sugar
A and A’: egg-yolk and -white mixture foam; B and B”: egg-yolk foam; C and C”: egg-white foam. The upper and lower lines
show the experimental conditions with and without 2-mercaptoethanol (2-ME), respectively. 1, marker; 2, egg solution; 3,
control (sample not heated, residual liquid (D); 4, sample heated at 40C (residual liquid @); 5, sample heated at 98°C

(residual liquid (D); 6, control (residual liquid @); 7, sample heated at 40°C (residual liquid ©); 8, sample heated at 98°C
(residual liquid @)). The markers are the same as those in Fig. 3.

B

12 345 678 12 345 6 12 3 6 7 8
Fig. 5. Effect of butter temperature on the SDS pattern of the residual liquid obtained from egg foam samples
without sugar

The experimental conditions are the same as those in Fig. 4.
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Fig. 6. Effect of butter temperature on the SDS pattern of the coagulum obtained from the upper layer of the

egg foam samples

A and A’: egg-yolk and -white mixture foam; B and B": egg-yolk foam; C and C": egg-white foam. The upper and lower lines
show the experimental conditions with and without sugar, respectively. A, A", B and B’: 1, marker; 2, sample heated at
407C; 3, sample heated at 98C; 4, sample heated at 40°C (2-ME); 5, sample heated at 98°C (2-ME). C and C’: 1, marker; 2,
control; 3, sample heated at 407C; 4, sample heated at 98C; 5, control (2-ME); 6, sample heated at 40C (2-ME); 7, sample
heated at 98°C (2-ME). The experimental conditions are the same as those in Fig. 4 except for the addition of 2-ME shown

in parentheses.
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Fig. 7. Effect of butter temperature on the SDS
pattern of the coagulum obtained from the
lower layer of the egg foam samples

56 7 T 234 567

A and A”: egg mixtures foam; B and B’: egg-yolk foam. 1,
marker; 2, control; 3, sample heated at 40°C; 4, sample
heated at 98°C; 5, control (2-ME); 6, sample heated at 40C
(2-ME); 7, sample heated at 98°C (2-ME). The experimental
conditions are the same as those in Fig. 6.
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